[Neuronal death mode switch and neurogenesis as in vivo neuroprotection].
The brain has various in vivo neuroprotective mechanisms that allow it to survive for an entire lifetime. As well as neurotrophic factor-mediated inhibition of in vivo apoptotic mechanisms through various protein kinases including Akt and MAP kinase, we propose adding the neuronal death mode switch mechanism observed under the brain ischemic stress to the list of neuroprotective mechanisms. Necrosis occurs when energy or ATP levels are markedly reduced. Lowered ATP levels cause a Na(+)-K(+)-ATPase failure, leading to an osmolysis. On the other hand, sufficient ATP is required for the apoptosome activation. Under the serum-free condition, cortical neurons rapidly die in necrosis. High-glucose treatment converted the cell death mode to apoptosis through an elevation of cellular ATP levels. This treatment also rescued the cell from death due to retinal ischemic injury. These findings suggest the possibility that ischemia-induced neuronal death could be inhibited by some drugs to elevate cellular ATP levels. Neurogenesis in the adult brain is now an important topic in neuroscience. As brain injury is reported to enhance the neurogenesis, this might be also included in the ways of in vivo neuroprotection. As lysophosphatidic acid has various activities to drive neurogenesis, the neurogenesis could also be managed by other drugs to compensate for functions lost by neuronal death.